Generation of motor neurons by coculture of retinoic acid-pretreated embryonic stem cells with chicken notochords.
Understanding neuroectoderm formation and its subsequent diversification to functional neural subtypes remains elusive. We have shown here for the first time that embryonic stem cells (ESCs) can differentiate into neurons and motor neurons (MNs) by using a coculture embryonic notochord model in vitro. Mouse ESCs were induced to form neural precursors via timed exposure to retinoic acid (RA) using the 4-/4+ RA protocol. These cells were then cocultured with alginate bead-encapsulated notochords isolated from Hamburger and Hamilton stage 6-10 chick embryos. The use of notochord alone was not able to induce neural differentiation from ESCs, and, therefore, notochord does not possess neural inducing activity. Hence, the most successful neuronal cells and MN differentiation was only observed following the coculture of RA-pretreated ESCs with notochord. This resulted in a significantly greater number of cells expressing microtubule-associated protein-2 (MAP2), HB9, choline acetyltransferase (ChAT) and MN-specific genes. While further characterization of these differentiated cells will be essential before transplantation studies commence, these data illustrate the effectiveness of embryonic notochord coculture in providing valuable molecular cues for directed differentiation of ESCs toward an MN lineage.